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• The U.S. toray Research Institute (ARI) Field Unit at Fort Bennltig, 
Georgia, is strategically located at pne of the centers of airborne 
trainir^ for the United States military arid has ready access to huiierbus 
individuais who are andergoirig the stresses of parachute jumping and 
related activities This report describes ari experimental evaluation of 
?^_E^^P^'^^^^^_^ control, a stress -management technique^ bh 
streps and performance in the Jumpmaster Trairiirig Course at Fort Bending. 

The research was funded by ARI ' s In-HoUse Laboratory Independent 
Research Program (itiR), and was made possible by the gerierbus cooperation 
.of the Director of the Airborne Departmerit at Fort Beririlrig^ COL Joseph A. 
Villa. Special assistance to this project was provided by CPT Fred Berger 
and MAJ Stephen R. jPaiien, each of whom served' iri his tujri as Operations 
Officer of the Airborne Departmenf . ; Invaluable Support arid ^sistarice were 
provided by SFC Joe Wood, Chief of the Jumpmaster Trairiirig Branchy and his 
cadre of Jumpmaster instructors. 




AN EXPERIMENTAL- EVALUAtldN OF STRESS-MANAGEMENT TRAINING FOR THE AIRBORNE SOLDIER 



BRIEF 



Objective: • ^ * 

• - ' ' ■ - N ' — S 

■ " _ _ •_ 

. Td determine whether any presently available methods of stress-management ' • 
training are. appropriate for use by airborle soldiers in stressful situations 
and, ±f so, to select one and evaluate itslef f ectiveness in an operational t 
setting. • / ' \ 

■ ^. / ■ ■ . • . \ . 

Procedure: . ■ . ' , . 

_THe research was conducted in two phases. . In Phase' 1^ a literature search 
was done to identify methods of stress-managfeffient training that are well-valfdated 
by evidence attesting to thgir effects and that give promise of being adaptable 
for use by the airborne. ; Sever^f. promising techniques were found and the 
method. finally chosen f or^evaluation was respiration oontrSl, a pattern of deep, 
slow breathing that hag been found in both laboratory and field research to 
reduce the heart rate, a prime ihdicatpr of stress, as mach as 30 beats per 
minute. < ' , 

In Phase II, an evaluation experiment was conducted on respirationi control ' 
using the students df one class of the Jumpraaster Training Course at Fort 
Benning, Georgia. , The Jumpmaster Coarse trains aifrborhe personnel to prepare 
and supervise airdropi of men and equipment and features relatively stressful 
training jumps during which instructors grade the performance of the students' 
•whxle they serve as jUmpmasters for actual airdrops. 

• . The class was divided into pairs matched by rank and the members of each 
pair_wer^ randomly distributed into either an experimental or a control group. 
The final groups contained nine men in each. Both the experimental and the 
control groups went through the regular training program. but the experimental 
group was, in addition, taught a method of respiration control to' be used Imme- 
diately before and during training jumps. The groups were then compared on 
heart rate during four training juraps^ (t^o during the day and two at night),' 
a self;^report measure of percfelv^d stress during the four juinp&,*Qnd gcades 
received for performance as jUmpmasters during one day and- one night^jump. ■ 

Firidirigs: ^ 

The results showed that the experimen<:al group had signif isantly lower 
heart rates during the two night jumps of the course - jumps whiih, because' of 
liraiited visibility, are somewhat more danger^s and ; therefore more stressful 
than daylight jumps. There were no statisticaiiy' significant differences bri 
any of the dther measures, although^ with the exception of performance on the 
graded night jump, the ejcpe^imehtal grou^^ did slightly better, on' average 



vil 



(lower lioart rates nhd porceivod strops and lower points lost) than- tlio control 
grbiip on all moasiirbs. • ' 



Ht Mtzat ton of * Klndlnp,s : 



Tills research indicates that respiration control cot help to lower the 
heart rot^of individuals in stressful situations. W?iat inf ioencc the techniqtrti 
may haVe on performance under stposs , however, is still an open question. P^irtlu* 
rescarcjj is necessary to establish the -most effective rate and pa^ttern of brea til- 
ing for use under operational conditions. The slightly bettet performance of 
the experimental grbap relative to thg cbritrbls on 9 but of 10 of the measures 
taken In fhis experiment -alsb suggests- that' cbntiriued research bri thfe technique 
would be warranted. Subsemjent research should be done or\ either a loiuch larger 
sample of the experiencedVand relatively stress-resistant students from the 
Jumpmaster Course or, if suitable performance measares can be devilled, on the 
less e:<perlenced and relatively stress-susceptible men making their f ir^jt jumps 
in the Basic Airborne Course. , « 
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AN EXPERIMENT/\L; EVALUATION 0F STRESS-MANAGEMENT TRAINING FOR THE AIRBORNE- 
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INTRODUCTION 

One of the strongest and most pejc^istently valid argisnents for the 
contxnaed existence of the airborne division ,is its great strategic 
flexibility and "reach" - i5s capacity to be deployed on short notice any- 
where in the free world to fulfill various missions important to this 
country and its allies (Hessman and Schemmer, 1968a; Parsons 19 72; Cecil, 
1977). Indeed, the very first U-S- Airborne unit to be dropped into 
conit?at, jumped into North Africa in World _War II from a staging area far 
bacR- in. England (Hessmari arid Schemmer 1968b). I t is ^ iri/-^act ,^ this 
capacity for global strategic irioveiherit that is the hallmark of the 
airborne division arid the priricipal advaritage which it holds over its 
younger rival, the airmobile division, whose helicopter trarisports have 
far shorter *'reach" with which to deploy troops. 



Tliere is, however, a serious problem inherent in this very important 
ability to transport troops to distant battle areas. The problem derives 
from the fact that it is men, not just equipment, that are transported 
so far to the critical point of decision, and that men have_certain phy^ 
siblbgical arid psychological limits to their abilit%^' to perform at their 
maximum. The problem has beeri most forcefully stated by COL Robert 
Bernstein, a U.S. Army Medical officer, who points out that '* . . . the often 
taken-f or*granted concept that any 'force can be moved anywhere on earth 
almost withodt notice, alight with weapons firing, and engage the enemy 
in sustained combat reflects frank overoptimism, and could be dangerously 
unrealistic (Bernstein, 1964, p. 72)." One of the reasons for this over- 
optimistic expectation of almost machine-like perfbrmahce from men of the 
strategic force is that little ackriowledgemerit is given to the weakeriirig 
effects dri the troops of the Ibrig flight to the objective area, at the 
erid of which is a jump irito^ari uricertairi or defiriitely hazardous battlefield 
situation. It is-during this long but relatively inactive period that the 
soldier anticipates ^^he upcoming struggle, reviews hts^lans for it, and, 
thos, by his tho'Qghts alone, activates ail the physi^iogicai and psycholog- 
ical alarm systems of his body and expends ail the btdiiy energy necessary 
to drive tfiem. Unfortunately, energies expended^ in ariticipation of the 
fight are energies lost for the actual fight . As COL Bernstein points out 
"... by the time the jumper hits the grourid, he has had Enough physical 
bxcrtibp arid merital s tiiriulatiori fbr an eritire day - but his day has riot 
yet started (Berristeiri, 1964, p. 77)." 



TO is 'is a problem long recognized in airborne circles. The Germans 
in World War II tried to overcome the effects of pre-jomp anxiety and 
lOHH of. vitality in their 'paratrboperS by having them eat high energy 
foods sacii iis ^dried . ffqit^ and' inject themselves witli various stimulants 
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such as caffein (Bernstein^ 1964). Ameriian, paratroopers also, apparently, 
were fortified with_ chemicar stimulants prior to the B-Day drop into 
Ndrmaridy (Burgett, 1968). 

'•. 

However, this problem of high levels of anxiety; and its resultant 
^^?^"_°" _^^^^Sy is at its base a psychological , one . The mind of. the 
soldier dwells ori the challenges and danger^ to come , activia ting his_ j^' 
body^s "fight or flight" system resulting in a constant expenditure of 
lenergy - energy which should be hoarded for the demands of the fight to 
come . . . ; V . . 

ThiSj the primary problem, leads to a .pe'condary one - one which also 
poses a threat^ to the accomplishment of the airborne mission: 



_ "^^^ s^^^se of relief arid the sjab tie . desire for relaxation experienced 
^?__^^?_"^^^i^^^y parachute jumper after reaching the ground -are actual and 
unmistakeable. These sensations ... can be, <Jetriinental to the interest of | 

^ ^^*^^s on the drop zone, the parachutist 

should have at his ready call all the physical strength arid merital acui ty 
he can muster. Thus, this drain which takes the form of a serise of. ac- 
complishment, a feeling of fatigue, a desire to rest, no matter the degree, 
serves only to impair his efficiency (Bernstein, 1964, p. 71).." This feel- 
ing, without doubt, exerts a subtle resistance to the rapid assembly of 
units bri the drop zone and a speedy movement to accomplish mission objectives 

reactibris have been reported for amphibious troops after beach 

landings (Bernstein, 1964) , arid it might b6 thought of as a kind of we.-have- 

apparently spririgs from the experience of having been 
^^^"^P°^^^^_^^^_^°Sh a medium of danger (dbim parachute to the drop zone\ 
±n under fire by landing craft to the -beaches) because t>f which the iridividi^ 
ual apparently feels he deserves, as a reward, a period of rest, recuperatibri 
arid safety. . . 

If it is true that the two preceding problems, energy dra^n and let- 
down, are partly psychological problems, then. their solutions should be 
partially psychblbgical sblutibris. The underlying cause of both is almost 
_ ^^_is fear, bbvibusly, iri the first case of anxiety-based 
^^^^^y /^^_P^^^-^°"' i^ ^^ar of anticipated cbrisequeriqes that raises 
ankiety and puts the body on alert^ It is probably fear br rather, the 
release from fear, also, in the second case of we-have-landed letdown. Iri 
that instance^ the decline of fear produces relief from anxiety and a 
resulting standing-down of the body's alarm mechanisms. 

If the abbve relationships actiially hold, it should then be the case _ 
psychological techriique which can be applied in the airborne s^To^ 
^^^'^^^ fear will act alsb"tb cbriserye the energ/ies of . the 
jumpers and reduce the magnitude of the pbst-jump letdown. 

tliere are presently a number pf fairly well-validated techriiques cur- 
rently in use within medical and clinical psychological practice that might 
be adaptable for use with the airborne. "Most of these techniques are forms 
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of fear-desSnsitization or relaxation therapies (e.g., jacobson, 1938; 
Wplpe^ 1973; Benson, 1975; Tutko Tosi, 1976) wHich have at their core 
similar programs of mental and physical exercises designed to . calm the o 
niirid,. shut down the activated alarm mechanisms of the nervous ; sys tenii arid 
relax the muscles of the body. 



Several laboratory experiments have shown that physiblbgical indicators 
f^^.^^S^^Gvels of anxiety (such as high he^rt and respiration fates, high 
blood pressure, and high skin conductance) can be greatly reduced by tech- 
niques of deep muscle relaxation (Jacobson, 1938; Paul, 196^) and, in some 
instances, these decreases in the bodily indicators of anxiety have been] 
accompanied by decrements in the level of perceived anxiety reported by 
clinical patients (e.g., Wolpe & Fried, 19 73), ' 

However, the clearest arid most appropriate iridicatibri that some form 
of stress-management technique mig^ be beneficial ,tb the paratrbbper cbmes 
from an as yet unpublished study from the labbratbry bf Dr. Walter Feriz 
of the University of Waterloo in Canada, For several years. Dr. Fenz, him- 
self a skydiver, has been studying sports parachutists- and has found, aniong 
other things, that individuals who are , rated as good performers at free- 
fall parachuting show a different pattern of heart rate response to the 
various activities preparatory to a parachute free-fall than do those 
rated as poor performers (Fenz, 1973; Fenz & Jones, 1972, 1974), : He and 
his asscyc4.ate-s have found that, while poor performers show a relatively 
rapid iricVease bf rate of heart beat from the time a t_ which they first 
arrive atr\the airpbrt bri jump day, through bbardirig the aircraft, tb 
reaching final altitude for the jump run, the heart rate bf gbbd perfbrmers 
peaks when boarding the aircraft and declines, thereafter, during engine 
warm up and the climb to final a,ltitude. By the time of the jump run over 
the drop zone their heart rates have declined to the levels at which they 
stood when the individuals arrived at the airport that morning. 



With reference to stress-management training. Dr. Fenz's most important 
projectis one recently completed in collabbratiori with G* Brian Jones (see 
Fenz, 1975) in which they developed a program of merital arid physical tactics 
aimed at the cbritrbl bf ihvbluritary stress tfeacy.bris. In this research, 
they monitored the heart rate bf individuals in two grbups bf novice para- 
chutists, one group of which received the stress-management traijaing arid one 
of which did not, daring their first jumps and during their first free-fails. 
The two groups showed heart rates which were significantly different after 
boarding the aircraft for both jumps. The most important aspect of these 
differences is that the heart rate ^:esponse of the untrained jumpers resembled 
jthat of the poor performers iri Feriz and Jones' earlier studies,^ while*" the |j 
^]ieart rate of the trairied grbup resembled that of the good performers iri the 
"^ribr studies. The trairiirig procedures had apparently prepared riovtce jumpers 
to approach the most critical bf their early jumps iri similar physical, arid, . 
presumably, mental states, tb thbse bf jumpers bf far greater Experience 
and ability. 



If any of the above methods are effective in controlling fear and its 
uriwelcome effects, it might be possible to apply them to the airborne situation 



-a?id--the particti±3r^-proble^i5-Lt^ \ This research was'lane' to' deteraiiie 

the feasibility of that goal; , / . 

• ^ OBJECTIVES • • 

The objective "^bf this research was the selection and iiriplemehtatibri' 
ot a stress-management technique for use with airborne \soldiers and it 
wa^ carried out in two phases. Tirst, in Phase ^1, the i^ost appropriate 
and best 'validated method 'Was selected fox adaptation to the specific 
demands of a particular airborne' environment. Subsequently', in Phase ll 
that me^od was taught to individuals . from that selected airborne environ- 
ment. Their performance was then compared to that of a control gro«p in 
an evaluatidri experiment. \ »: 



« PHASE I 

' Method 



: A literature search was done to inquire into the current "Wate of the ' 
art in stress-management and relaxation therapies. Then, from\inong the 
best validated stress-management or related techniques currently in use in- 
medical practice, clinical psychology, or sports psychology, the m-ost promis- 
ing techniques for the putpbses of this research were selected by the experi- 
meter for more .intense study. Workshops or seminars in each selected method 
were attended and the technique holding the most promise for a successful 
transplant to the airborne situation Was chosen and adapted for* special 
application. 

• 

State of "the Art ; 

One of the most remarkable and promising breakthroughs in the recent 
history of the behavioral sciences has occurred in the past decade in the 
field of psychosomatic medicine or as it has since, come to be known. Behavioral 
Medicine. Tliis emerging discipline is the result- of a collaboration baleen 
psychologists and medical doctors, both basic' tesearchers and applied^practit- 
loners all joined in the study of the m±nd-body interaction and th^ attempt 
to influence it. 

i . 

The study of Behavioral Medicine, began to grow in respectability and 

in numbers of scientists involved foMbwing. the publication of several - 
important papers during the closing years bf the igeo's. For instance, in 
1969, Miller published a paper in the jjOUrhal Science describing his work 
of many years which indicated that animals could learn to control their 
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*vii'ceral~^iid gl^^^ respbrises - responses cbntrolied by the 

autdridmic or automatic riervbus system, which, theretofore,' had been- : 
considered impervious to voluntary controlu In the'" same year, Budzytjski 
and Stoyva (1969) published results from their work in which they used a 
technique called biofeedback to produce muscular relaxation and relief 
from tension headaches. Biofeedback, briefly described,* i? the present- 
ation to the individual, through electronic instrumentation, of, a display 
of information about various bodily processes which tells him precisely 
what ;State those systems are in and hdW his efforts to control them are 
proceeding, * ' ' 

Fbllbwirig these arid bthef landmark publications, research vinto voli- ^ 
tional control of physiblbgical functioning has proliferated and led to 
a rapid accomulation of reasonably hard scientific evidence :attesting,*^to 
some exciting possibilities in this field. This large and growing body of 
evidence has not only led to the development of several programs of? clin- 
ical therapy held in relatively high scientific regard but has also caused 
the elevation to that status of a number of old to aricierit therapies and 
t^hniques once universally^ dismissed in the scientific cammunoiy as 
suspect, at best, or hbkum^ ^at v/orst, , ' 



A partial listirig of these riew or scientifically resurrected techniques 
follows : • ' ' 

Transcendental Meditation (TM) , The relatively recent surge in popu- ^ 
larity 5^ the West of Transendental Meditation, a modified form of ^stern 
meditation procedures, has led researchers in this country to inquire into 
its physiological effects and the therapeutic benefits, if aSiy, to be derived 
from it (Wallace, 19 70; Wallace & Benson 1972), Sinde the physiblbgical state 
invoked by TM is essentially the same as the brie which has come tb be called 
tlie Relaxation Respbrise it will be discussed iri the fbllbwirig section. 

" The Relaxation Response ^ Herbert Benson, a medical doctor from- Harvard 
Medical School and ^Beth Israel Hospital, has described a phenomenon called 
the Relaj^ation Response - a calm, relaxed state, that can^^.^be irivoked iri the 
human body by a set of simple procedures that haveteen part' of the meditatibnal 
including Transcendental Meditation) or devbtibrial exercises bf varibus 
religions (Christian, Buddist^ Hiridbb^ etc„) arid philbsbpies (bb th Orieri.ta'l ^ ; 
arid Occiderital) extendirig back fbr mariy cerituries iri humart cultural history'. 
Researchirig. thiB psychological arid physiblbg-ical consequences of repeated^ 
irivbcatibri bf this calmirig state, he has found thit^marked reductions of the 
physiological correlates of stress and anxiety can occur and that these 
reductions can be greater than those seen in outright sleep .(Benson, 19 75). 
He and a colleague, Ruanne Peters, have also published data in the Harvard 
Business Review (Peters & Benson, 1978) that .indicate that a regular inducement 
of this state in place of the ^'f'aditibnal coffee break leads to imprbved 
health, and job perfbrmarice iri industrial workers (as measured by blood pressure 
and self repbrts^of ability to coriceritrate arid haridle problems). 



Autogenic Tral i Uftfi (AT) . AT is a system of exercises atilizing passive 
9°"9??tration to free the natural^ hbmeostatic, curative processes of the body 

5-? Wealthy equilibrium in the face -of stress, fatigue, or the 
actions of- agents of diseaee; Since before the tKurn of the centu?y^ Schaltze, 
and later his student tathe, have been perfecting these exercises and applying 

^ success to medical patients with various complaints 

ranging from high blood pressure to respiratory disorders (Luthe^ 1969, 1970). 
Ther(e_ appear to be both general effects relating to improved overall health and 
psychological relief from anxiety, and specific effects such as- increased blood 
cx r cola t/ion and warmth in the extremities of individaais suffering f rote a 
medical f syndrome. that is characterized by cold hands and feet. ^ ^, 

^ Progressive -R'glaxatim. This is an extensive series of exercises developed 
many years ago by Edmand Jacobsoh (1938) the aim of which- is to teach the 
individual to recognize the feelftig of muscle tension in b^^-^per f iciai and 
deeper lying tnuscle structures. This leads tx> recognition of previously unper- 
ceived states of debilitating and otherwise Crfduble^bme tension wfilch ^then 
the individual is taught to relieve by bringi/vg actibrt in ,these muscles under' 
tonscious control, tension has long been known to be implicated in a number 
of serioys medical problems such as high blood pressure and -Progressive 
Relaxation as a- therapy has been shown to be helpful to hypertensives (e.g., 
Graham et si, 1977) as well as other types of medical patients (see Brown, 1977). 



The Quieting Response . One of the most widely knowii prfectioners of re'iaxa- 
tion asa tKferapy is Dr. Charles Strdebel who has developed'^ program presented 
on audid .cassettes to teach the individual 'how to control body tension in stress- 
ful situations (see Stroebel, in press)^ Acquisition of the skill takes 
considerable time and involves" the learning of respiration cbritrbl techniques 
and exercises to relax both the skeletal and smooth muscle systems. The goal 
of the program, to be realized only after training for some months, is for the 
individual to becofme able to calm himself quickly and successfuiiy deal with 
stressful situations with which he formerly would have be6n unabiito cope. 
These cassettes can he osgd with biofeedback training to augment ^eir effec- 
tiveness. - 

-J Biofeedba ck. A largfe volume of research'" has been 'produced in recent years 

^^investigating the potential of biofeedback as a technique of self control and 
clipical intervention for stress-related problems (see Brown, 1977-* Fuller 
1978; and -Winer, 1977, for reviews). One ;of the most^interestingl*ograms'bf 
basic research in biofeedback is conducted in the lab of Edward TauH who 
working with, thermal biofeedback, has shown that, with the aid of biofeedback 
i^strum^Otation, people can-:iearn to. control the temperature in their exSemities 
(Taub, 1977). Furthermore, Taab has Shown that once they have developed that 
ability it can be retained . for a period of months; - 



Str^e Cbpirig Tra-in ing for Skydiver§ . As described in the preceding ' 

s«'="ons. Dr. Walter D. Fenzf a skydiving psyqhbiogist ,. has taken knowledge., 
about. stress and its master^ which he arid, his . colleagues have developed during 
almost 20 years of^research^bh; stress- in skydivers, and with G. Briaft Jones 
(see Fenz, 1975) applied it tb k' training pr'bgr^m for novice skydivers. This 
progriim of mental and physical techpiques (e.g. , active participation in decision 
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making arid respiration cbritrbl) produces ihexperiericed jumpers whp^ during ^ 
their critical first jumps -arid first free-falls show patterns of heart 
rate respbiise to the events .leading up to a' jump which resemble those of . 
experienced j umpers arid di-f f er. ,sigriif icaritly from those of ribvices ecj^ually 
lacking ii^ jump experience but I untrained in the method' of the program. 

Respiration Control * Several laboratory studies 'have indicated that - 
regulating the rate of breathing can, serve to reduce, "physipiogJcai and psycho-, 
loc^al arousal in stressful situations. Brief training to reduce the breath- 
igi rate below normal in a stressful situation. (the threat of receiving 
*^^inful" electee shocks) where the natural tendency of _ the body is to hyper- 
veritilate has been shown by McCaul arid his colleagues (1979) to reduce arousal ^ 
as measured by skiri' resistarice arid finger pulse volume (but riot hearer tate) . 
as well as self reports of an'kiety. Other studies varying both the rate and 
,the depth of respiration have demonstrated that large decreases in heart r^te 
can produced by deep^ slow breathing (Laird and Fenz, 1971; Westcott and 
Hut t^iocher, '1961) . ' ^ ^ 

•• ■ : ■ • 

Even this partial listing of techniques of this nature whicK are now 
thought well of by scientists and reasonably well validated will serve to 
illustrate the great range of techniques presently available and^Tiow they aire 
distributed alorig dimerisibris. of their therapeutic specificity and the time 
required for- their applicatibri. These methods, iri their effects,^ rarige from 
the general to thie specific, Autdgeriic Trairiirig, for iristaricej,^ith its mairily 
non-specific exercises (e.g., mentally repeating to oneself -/*niy right arm 
is heavy" or "my right ann^s warm") induces deep changes within the body to 
► effect a state that ^s generally therapeutic and can cause remission of symp- 
toms from a variety of^^allments through some not-yet-well understood strength- 
ening of the recuperative powers of the^:j^dyo It also, however, can apparently 
effect highly specific changes in Ibcalized areas bf the body such as in chang- 
^g the rate ofHtomach mbtility iri patlerits with gastrbiritestirial disorders. 
Then, too, AutdgiBriic Trairiirig with its pibwer to effect gerieral Ibrig-term 
changes in the body can be contrasted with a techriiqiie such as respiratibri con- 
trol which has more short-lived superficial effects on the body's alarm 
systems and the perception of threat; -"^^ 

. > .. V 

These two methods also will serve as examples of the great contra&t-isin 

time involvement they require to establish their effectsl To begin tb see use- 
ful effects from AT^ it gerierally requires at the very leasts a two week com- 
raitmerit of daily practice (Luthe^ Note 1) , whereas the techriique of respiratibri 
cbritrbl could presumably show effects in ribt much Ibriger than it takes tb jtell 
of it. / 

Search for the Experimental technique and an Appropriate test Environment 

, . i ^- ^ 

Following the exploratory literature search, the experimenter attended 
workshops in both Bibfeedback arid Autbgeriic Training as well as a cbllpquii|^ 
bri the Relaxation, Resporise iri which the techriique was taught to the audi- 
ericiB. Iri additibri. Dr. Walter Feriz was irivited tb Fbrt Beririirig tb preserit a 
cbllbquium bn his prbgram bf stress-^cbping, techniques fbr nbvi^^^ skydivers . 
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..__^^Y^-^ ^l^^ same peribid of time that ah appropriate stress-management 

techniqae was being selected, a search was underway for the appropriate 
airborne setting in which to test its effectiveness. For this purpose 
th^ experimenter personally went through airborne training at Fort Benning 
and also observed or accompanied various airborne and airborne-ranger 
training operations This backgroand_ knowledge of the range of training 
ehvirbhirients in which the chosen technique would be evaluated guideci the 
selection of the technique itself. 

^s_/"^^tioned earlier, both Biofeedback and Autogenic Training have 
been shown to be effective clinically in certain settings , bat each of 
them rt3quxres a^ large input of time and concentration relative to the 
amount of. time that would be available for that purpose to individuals 
in^the various airborne courses .at Fort Benning, Alsb^ the amount of fatigue 
which they experience 'during training wouJ.d make bbth Bibf eedback and Auto- 
genic Training difficult to:carry oat successfully. The training sessions 
for both, inrfact, involve periods of qaiet,' relaxed concentration which are 
certain to put tired .individuals to sleep in short orders Furthermore, 
the minimal tiafe of daily application _ for either techniques tb begin to show 
any effect at all is just at br beyond the number of weeks that individuals 
spend in the airborne courses from which it was most likely that the subjects 
for tjjis study were to be dr.awn. 

The Relaxation Response is quickly learned and applied and given promise ' 
as an aid to the airborne soldier in energy conservation during Ibng flights 
ihtb a drbp zone as described in the Introduction to this paper. Hbwever, ' 
suG^i flights are not common in peac^t^me and establishing the existence bf 
treatment effects presents diffiq;^ult measurement problems. 

^ecaase it was developed frbiii basic research on the stress oi parachuting, 
the system of strets-management training initially holding the most promise 
for military application was Dr, Walter Fenz's prbgram of stress-coping skills 
for novice skydivers. Reference has been made earlier tb the general outlines 
bf Dr Fena's program and the results he has attainedo Th^ majbr features 
bf the program by. which beginning skydivers are prepared fdt their first jumps 
are as follbws: 

^^^^^ to their first jump individuals are hooked up to a biofeedback 

apparatus which monitors their heart rate. They are then taught a pattern 
°^ ^■'■^^^ ^^^P whlch^ has been shbwri experimentally to . reduce the 

heart rate as much as 3G beats per minute (Laird and Fehz, 1971; Westcott 
and Huttenlocher , 1961) and shown the effect it can have oh their bwn heajrt 
rate. Sometime later they are chuted up, taken up in the aircrafXj:^<rf^ 
they are tb ^mp from later in the day, and given an in-the-air orientation 
to the actuaWcbhditibris pr(^t!l-ding a J^itnp . They do not actually jump at 
this time but are returned tb the ^^t5und and allowed to disembark fcater in 
the day, after their jump traihlfig'^^is complete, they are then taken up once 

^oj^^^^^ J^^^^^ this flight up tb altitude to make 

the actual jump, their heart rate is monitored and as it rises they are'advised 
to practice the respiration control technique which they had p^evibusly been 
taught. Tn addition, to reduce anxiety-provoking uncertainty, they are kept 



busy and mentaity active by being shdwti check- pbirits • bri tfie ground arid being 
asked to make decisions about suchr things as altitude, wind drift, arid the 
proper "exit point, which wilt insure, tiiat J:hey land at the desired point 

^*^^..^^°P..^^^^_ t^*^y j'^P These • procedures aim. at giving them control 

over the level of their physiological arousal arid erigagirig them cbgnitively 
in the "decision-making process to prevent the.m frora taming inward and • 
rumiriatirig on their fears. As mentioned earlier, application of' these pro- 

^^^^J-?? . ^^A^ significarit reductibri of he'art rate cfuring, jump operations 
for experimental groups relative to controls Previous research by Fenz 
and his colleagues has inilicated that lower heart** rates- while flying iritb the 
drop zpno precedes better performance du?!Lhg jumps • 

' _ . ' ■ ' . , / • 

. At the same time that D^^ Fenz's program was being investigated and*" 
coming to be considered the_ experimental technique of choice, the ;Jarapmaster 

T^^? _ t)ein^ evaluated as -the appropriate tes t: _envi ronment 

for the. selected technique The JUmpfwister Course provides some of the most ^ 
favorable conditions .in which : to test a program of stress-management techniques 
since perfbrmarice in this course is graded by instructors in an aircraft in 
.^^^Sht with the students under extreme time pressure tb cbmpliBte a series of 
critical actions and inspections which prepare other mert, equipment, arid them- 
selves for an airdrop, Only a brief association with jumpmaster students pribr 
tb their boarding the aircraft to _make those graded t raining j umps is necessary 
to Convince the observer that performance in the "Jumpmaster Course is a stress- 
ful experience for most men. The stress appears tb be the result of a combination 
of both harm anxiety and failure anxiety (Basowxtz et al, 1955)*; Although 
most of the men in this course-are experienced parachutists, they have had li^tie 
^':'^P^^.^*"'"^-^\.?^^°*^^^?^ ^ bperi dbbr o^ an aircraft in flight and an 

init ial apprehension about that experience must be overcome. Failure anxiety 
appears to be the prime stressor in the course, liowever, since these men, in 
the main, are highly motivated to db well in whatever training they attempt, 
and critical and irretrievable errors causing their failure from tl.ie course 
can be committed in seconds. The in-f light grading procedures used in tiiis 
cbubse are extensiv^ and highl^ detailed and can serve as suitable performance 

..^^^^^.'^^ ?° ^.^^t the efficacy of ariy st ress-mariagemcnt techniques. 
Much of Kenz's program to reduce stress, however, is already incorporated Into 
Jumpmaster training curriculum - i.e., the students in that' course are given 

^l^ghts and expected tb engage in thought and decision making - 
processes dnring^the most stressful portions of the cbUrse. Cbrisequerit ly , a 
replication and extension of tlie Fenz researcli with jumpmaster students was 
rieither possible nor desireable. 

Selection of the Hxperimental Technique 

For tlie following reasons, Restjiration Control was chosen as the experimental 
stress^-management teclinique to be evaluated in tliis study: 

(1) It has been demonstrated in laboratory studies tb prbdUce large chariges 
in heart rate, a leading indicator of the amonnt of stress, (2) it figured pro- . 
mirieritly in a stress-management program in an applied setting involving para- - 
chutiri^j (the Feriz research), arid (3) it is quickly taught and applied. 



22 



'4 



3^ th^ Test Ehvirbnmenb 



r 



Stress and Perf ormance as Crlter-^dn Measures * The prime consideration in 
appropriate airborne environment in which to test the effective- 

^^chrlixjue was under what circumstances 
coaid the effect^of the treatment -be 'reliably ind Vairdly measured? The .ex- 
perimental techniqae^f respiration control h^ beer^eiected partially - " 
be^:ause of its use in the Fenz - to what ext^rtt are heart rate afidvj^erfbrmaiice 
under ^stress related - the criteria of greatest interest for this ('stydy were 
level of stres§ and quality of performance during airborne operatio^^ There 
was a heed to -d«fihe measures that . reflected_!tho6e "dimensions fai thfuiiy and 
to choose a training situatibh.ih which they* could be taken. 

fciketiho od of Honest Application * Another cons ide ration of critical 
importance was the need to do the evaluation wi th individuals who would take 
the training In the technique seriously, believe in the possibility that it 
might help, and give ±t an honest application- It would be absolutely ctitical 
for the interpretation of the outcome of the expeViment and ^the strength and 
value of t chosen method that the individuals selected to be taught it shmild 
actually practice it prior to^ entering the stressful situation and actuait^ 
use it therein. , ^ ' ; , 

Z - - _ . , — _ . _ . ^ . 

Tte Jumpmaster Training Course . The field environment finally chosen to ^■ 

Tit ' 



install and evaluate Reapiratidh Control as a stress -management technique w^as 
the Jumpmaster Training Course at Fort Benning, Georgia* As mentioned before^ 
this course is' one in which the Army trains officers and NCOs to assume the. 
responsibility of preparing and supervising airdrops of personn^ and equip- 
ment. This, course offers conditions which meet the prime nee,ds set 'fortk Irv the 
preceding sec tions--it ; provides a training environment 'in which the* indivi- 
dual is expect^ed to perform under stress and ■ the potential ii tbere to take 
adequate experimental measures^df both the perf brmance apxl the stress^. ^ 

The performance measures come. from the very detailed grading prdcedures of 
the coarse itself whicfi provide scores, in term^ of points Idst, fdr ea€h aspect 
of an individual's performance while j3Utting out equipment and jumpers dver a 
drop zone. (Nojothcr airborrtc course provides measures of ;cile perf dnnance df 
participants du3ing actual Jump oper actions , > In addition, measuremefit of stress 
variables is f a(*iJ,ita ted by the ^J|ct' that performancfe in the Jiimpmasxer 
Course is structured ai*buad the conciition that, there are only two jump doors to 
^ aircraft, therefdre^ only two students can be graded at once, This^ in 
turn, means* that the re^ df the class is inactive^ waiting to p^rfopn^ able 
to apply ^ the stress-management technique, and accessible ffbr meaBurements on - 
the level of physiological stress which they are expe rlehcirigi 

■ ' . • • ^ 

Jumpmaster Students / Another factor pointing to the Jumpmaster Course ^as 
the .tes t environment of choice was the quality and career orientation of the 
s tudents' themselves . Those- wlio come through the jumpmaster course are mostly 
aspiring professionals deeply interested in learning anothtr professional, 
skill -one which will brinfe ^ith it serious responsibilities involving the 
live§* df the men under their care. These men (and an occasional woman) want 
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to learn the skills / pass the course, and -be faity prepared to supervise - 
subsequent airborne operations, they are willing to work' hard at anything 'th^y 
Relieve will prepajre them to achieve; those goals. ' 



PHASE -ir 



Once an appropriate techiiique .was Selected the final phase of the research 
ved teaching 'Ut to trc 
ef fectiyeness in the •field'. 



involved teaching -Ut to troop§ in au' opera tiotail scttii^ and assessing its 



Method 



Research Participants ■ , . ^ 



_ The men used in this study were the students of one class of the Jtiipmaster 

Ti^aining Course;. Fort Banning^ Georgia, in FY 1980. The- class consisted of 
- officers from Captaih to, 1st Lieutenant an one Warrant j^f/icer ^ CW2 , as well 

as enlisted men. from Sergeant First Class to Specialist ^th Class and one ' 
: Private First Cl^ss. ^The elass^Uas at! m^e and, though the men were primarily 
S' Army Rangers, there were several f tom Army Airborne units, a few Marines, and 

one Air Force officer. * ' ' 

• ; ^ .■ 

: Facilities and Equipment 



> '^^rairiin^^vas conducted in a singly (U 30' transport aircraft flying out o 
Lawsqn J'ioi^d, Fort Benning'^ ' Ail training- drops were made at Fryar Field, ■ 
Alabamav^' - \ - * 



Prqcedure ^ 

tiie Init 



Selectio n of :t5e- Initia ls Experimental and Control Grpaps , Tke initial 
selection of individualfcj' to be included in the experimental and cpptrol groups 
for the experiment to evaluate/ Respirati^^^^ as a s tress-management " 

technique proceeded as follows: 



. . > On inifroce.ssing^day, tftS firpfc^dky of the course, the class'was arranged 
by^the jumpmasto^r cadre; in descending order, by rank, with Captains lasted 
first,^ followed by Lieutenants, senior NCas,/ahd sq o|t, down to the lone PFC 
in the class. Tl>e students were then brokenldown into 2-man teams ?i.tarting at 
thg head of the list moving dowii. and these teams, usually composed^ o'f nicn of 
eqiiA;! i^ank, worked together thrpughbut the cqjurse practic ti^^^^'nd' porforiMn^-: 
their skills, It was decided that subjects for:: this ex|><iriment should be matched 
by rank thereby to control, to some extent for diYf en^nces in airborne and servtce- 
rolateU expcrii-nces. Accordingly- one man from each of the aBove mentioned 2-man 
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teams was selected for inclusion in the experimental ^roup which was to be 
taught the risspiratibh cbhtrdl technique. Selection within teams was made by. 
the flip of the coin, the teby prdviditlfe random selection within matched pairs. 
Since there were 31/iridividimis in this* particjpLlar class^ the flip of a coin 
^'al so determined that the odd man (the only PFC) was to go into the experimental 
groups. . • • 

: / _ _ _ . \ 

Tlie Jumpmaster Course Currxcajom . The course is conducted over two full 
weeks of training. The first week is primarily one of classroom training and 
'hands-bn practice at rigging and inspecting various parachute harness arrange- 
ments. , The .second week begins with a day of a writien general knowledge exam 
and two hands-bn harness inspection exants and consists from the second day on 
of flights arid jumps ©ver the drop zone. , 

Tbere are five training jumps in the secbhd week. First, there are both a 
day and a night orientation jump during \^ich the students are taught to recog- 
nize, ander both daylight and night-time conditions, the checkpbints on the 
grouird indicating time and distance away from t'he drop zone. Every student 
makes a parachute Jump at the conclusion of each of those orientation flights 
which will be designated hereafter as the Day and the Night Orientation Jumps. 

During tfie next flighty one member of each pair of students 1^ graded while 
porfdrmlhg as a jumpmaster and, after going _ through a series of commands, 
inspections, and decisions abbut pbsitibri bf the aircraft relative to tl^e- drop 
zone, he puts out the door a heavy bundle of ecjuipmerit (weighing approximately 
206 lbs) as well as his partner who is used to represent a line br "stick" bf 
jumpers. Wficn botli door bundle and jumper are gone, the jumpmaster himself 
follows. Tills is the Door Bundle Jumpmaster routine for what will be referred 
to, here, a:^ the Day Graded Jump. ; 

Later that day, after night falls, the class flips again and this time 
uvvry man *-.ih the class wears combat equipment and i)f graded while performing 
as a junipmaster. Fbr this rbutine there are no ac tual j umpers ofher than the 
juinpmiister himself even though the student goes tliTough his routine as though 

J^ip t:ommahas to other individuals. Tills is tbe Combat Equipment 
Jruiipmaster routine for what will be called the Night Graded Jump. 

The final flight takes piace the foiiowlng day (weather permitting) when the- 
remaining member of each team, tlie one wlio served merely as a jumper on the Day 
Graded Jump of the preceding day, is graded while ac'fing as: the Jumpma.4tcr and 
he y then^ put.s out a door bimdle, his partner wlio is now serving as a Jumpei*, 
aiul hi M . . . ^ 

* 

G^raiHij^ Sjf.^;-t-c>-ni f-(>-r- rfbnTjarice in th c^ A4 re ra f t , Kach student, as he goes 

througii hir. rouiine serving in his turn as Jumpmaster, is closely atteiuU-tl l)y 
two members of tlie jninpmnster cadre one of whom grades liis per f b rrruince and the 
othiT records tlie result.: Kach student is given a cushion of 'K) points out of 
which he may he penal i;!ed for error:; in liis performance and sttlJ pass the roiirse 
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If, on an^ jump, he loses more than 30 poinVs, he faii3 and leaves the course - 
immodiate% thereafter. Each of th'e impori^int- actions of the jompmaster 
routine is assigned a specific number of dointe whicli are lost' if the individual - 
cither forgets to perform them or performd^hem . improperly . Points ^lost range 
from a single point assessed for a weak or? late perforrnance of non-critical 
actions, such as being brie sefcnd late iri getting the j[uinper away^ to a max- 
imum of minus 35 points for failure to .perfbrm actions of extreme imp or pari ce 
sucli as hooking up the static life (which* aiJtomatically deploys the maiH ■ • 
parach,utd) - a life- threatening, errbrv. pue to the fact that each^ cadrfemS.ri<i 
was involved in an esseritial job for each trairiirig flight^^it. was tibt possible ' 
to obtain any estimate of the iriter*-«lb,server reliability of these^ grades iwhich , 
arc, in cssericQ, judgements abq^iit perf drTnance"! However, both the experimeriter 
and tile cadre themselve^ were roasoriably confident of the'bbjectivity and ^ 
reliability with whicli they are assigned ^jid despite whatever level of measurement, 
error that may be associated with them,' they are the basi^ upon whxch-'ihen ^r^ 
a.ssignod or denied th'e responsibiMties of airborne ifiissions rand the lives of .. , 
otiier men j ^ ^ . ; . • ♦ 

Toavoid any possibility bf bias. iri the score'^s d:ue ta the eS:periiiierit . itself 
the ca<irc were not informed t)f' the names of the mi^mbers of the expe rime ntal- 
>;rbUp« Furthermore, traii>irig sessions for which , t^hey 'were assenil^led as a distirtct' 
i^rbup took place after normal duty Ho^irs while the cadre were hot present in 
the iiiimediate area.; • ' .' ' . . _ 'i ' : 

first Training Session ; The experimental group jwas met by tHe experimenter 
ft)r the first time immediately after the last class period of the first day.^ 
At that time,' tlx'ey were informed that th^ere was to be 4n experiment done with their 
class itpd that they had been selected^ by the flip of a coiri^ to be .included in 
a tredtment group whicli^ if they _ were vill irtg , was going to be taught a method of ■ 
deep breath irig tha t * coul d £ossiW^ help them during .the aircraft phase of the 
ebiiT'rse. To support the hbtioh that the technique mi^tt work, all the data 
re>;ardihg respiration control, stress,' and performance from the fenz research 
was presentedwind explained *for its relevance regarding the potential benefit 
uf-^the technlqTie to tfiem, personally , during thp course. At the end of the 
sessi(,)n, tUoy wi^re asked to assemble once agai^^-af ter classes • later in the first 
week and^ali who were willing' Would be officially incltided in the experimental 
>;ri)up anci tauj^ht flie techulque. . 

. ■ ■ ' ■ 

Sfc^conTl Training Session , ' All stu'dents initially chosen for the experimental - 
j'^ro up showed up for the second session and were thereby cons idered vol uri teers' 
i oV t lie fxjier irnehtal group. At that, time, they^ were tau^^ht the following breathing 

f NSTKUeTfONS : 

Sharp intake oi deep lirenth; P/T^-'ss diaphragm down gently; hold for 8 seconds; 
release ovi»r A secondj;; lio 1 (1 -Without breathing A secorids; take one regular 
hreatJi; repeat i row tlu» I)i»g1 nn I ng . , 

. 
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• • -{X^ was Ve ia ted the group^ that this metiiocl (slightly modified by 
irisertibh of instruction about presslflg down with the diaphragm) was used 
by Fen z in training his novice skydivjers (Fenz; Note 2) and was also used 
by Him (arid a similar technique by others) in laboratory experiments in 
which heart rate was lowered by as much as 30 beats per minute (Laird & 
F'enz, 1971; Westobtt & Jiutteriiocheri 1961), 

To underscore" the potential of this method ^ they were; also informed 

closely resembling this brie (including the 
^"^J^^"^^^?"^ ^^§°P^ diaphragm) are used in various practises of Zen 

Buddhism including the Zen art of archery (Herrigel, 1953), a form of - 
archery practiced for centuries by the Japanese arid widely kriowri to produce 
archers who perform prodigious feats with a bow and arrow/ 

Tlie students were asked jto practise the technique often prior to the 

begiririirhg of the trairiirig flights during the following week and to try to 

develop an ^blliiiy to breathe in that manner withouE conscious thought, 
admittedly a difficult goal to achieve. 



T^^y ^^r? ^•"structed to actually use the technique whenever they were 

beginning, to feel themselves becomirig *'tdb tight" for their best performance 
while they yere waiting to go through their jumpmaster routiries or to make 
a jump. Since, as mentioned earlier^ qnly two studerits could be graded 
at any one time, the remaining students would have long periods of flight 
time to bridge while awaiting their turn. It was during these periods and 
^ period waiting to board the aircraft prior to a flight that the 
students werfe advised to use the techniques. In addition, since it was 

^-^ "^ost studerits would practise the technique enough to be 

able to do it in the recommended maririer without . coriscious thought ^ they 

jwere told not to deliberately try to breathe iri that fashion while being 
graded on their routines. it was feared that this would have a disruptive 

- effect on their performance ai^^ unfairly penalize them relative to the 
membei:s of the coijitrol group. These instructions consequently insured that 
^*^y effects of the experiinerital technique would be residuai ones from having 
used it firior tb^ their actual perfbrraarice. 



Data Col lection. 

Two types of data were collected for this experimerit: measures of 
performance and measures of stress. The performance measures were the scbres 
from the graded jumpmaster iroutines. The stress measures were heart rate 
measuremerits made immediately prior to the jumpmaster performances and end- 
df-cburse ratirigs t>y each individual of the stress he perceived himself to be 
lirijder duririg certairi key events of the course such as when going through the 
Door Bundle JumfSmaster rbutiriCo ^' 

The perforraarice measures came from the grades^ 
describe''3''-eariier, given to each individual fbr his perfbrraance as a Door 
Bundle Jumpmaster and a Gombat Equipment Jumpmaster. 
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Heart Rate Measure . the physlolbgicaj^easurcihcrit of stress for this 
study Was heart rate per 15 second _pe.rib(J^>£akeh_froiii the piilse in the carotid 
artery under the jaw at the side of the neck. The heart rate meajsure, while 
cbrtaihly riot the drily or riecossarily the most valid indicator of the stress- 
ful cbriditidri, was chosen because it was the prime indicator in the skydiving 
studies (Fen^z, 1975) and was, iii that program of research, shown -to be a labile 
measure bf stress and one that tracked changes in resptration, both up and 
down, and led the more refractory measure of basal conductance from point to 
point; 

The method of measuring the heart rate by taking tjie pulse by harid with 
a stopwatch from the carotid artery was chosen because it was a quick arid 
• reasonably accurate method of taking measurements' bri large numbers of indiv- 
iduals without disrupting their activities, br disturbing their equipment, a 
sensitive point duririg airbbrrie operatibris. 

The heart rate readings were taken by the experimenter on each individual 
at that point in each flight into the drop zon|s which the men to perform 
oil that pass had risen to hook up their static lines and moved back toward 
the open jump doors to begia their graded routine. Since the first pass over 
the drop zone for ait training flights was always to put out jumpers who were 
not in the class, the cue to take the heart rate measure in the first two and 
all sudceeding pairs of students was Jt^fiat, when the jumpers of that pass stood 
up to hoS^ up, the next two students in line, those whb were theri the bries 
seated nearest the operi dobrs, wbuld be measured. Xhe measurement was thus ^-y^ 
takeri while the studerits being measured were still seated and we re/ watching^ 
the perfbritiarice of the pair that had preceded them; ^ 

No difficulties were encountered in finding and measuring the pul^s _ 
of most students in the aircraft. Some could not be located at the ^rotid 
artery and were thus measured at the wrist. For one individual ^ bri orie 
single flight i the pulse could not be located fbr irieasuremerit, 

in orders to transform these raw heart rate measures into a scale of units 
.by* which individuals could be compared i one to another^ the final form of the 
hear't rate, dafcA^ was to be change-in-heart rate expressed_as percent-of-change 
from a, .baseline measure. (See Appendix fo-rraw data.) Baselirie hear t rate for 
each individu'al was ;establlshed by Jiakirig the average bf two readings miade early 
in. the first week of .the cburse urider ribri-stressf ul coridit ibris . >Xhe first 
reading was taWeri fri the iaarly mbrriirig (0800 hours) of in-processing day,_the 
firstday'bf the cburse. In order to prodube a more stable measure to serve as 
a baseline '^f or Comparisons, a second reading -was taken two days later during a 
break between mid-morning classroom sessions (100(3 hours approximately). This 
second reading was tben averaged with the first. The- two baseline measures were 
highly correlated (r = .79^ p = .001). Subsequent heart rate readings ^ takeri 
under conditions of stress iS the second week of _ the cburse , were tHeri t*raris- 
fornled into measures of percerit.-pf-change_ f rbm this baselirie, thus establishing 
a comparable zero pbirit for all individuals iri the. study. ^ . « • \ 
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i'ercelvcj Stress MGasui^ . At the end of the ccjUrsd, in the moaning of 
graduation day^ the surviving class members (some had failed during the 
gradcdHumps and -had departed) were given a questionria4r|^skirig thcan to 
rate on the. scale below the amount of s^ss which they felt themselves to 
bo under during events such as the t^rcrS^lentation and the two graded Jumps: 

Not Strossftn. Bbrderiirie Slightly. Mode^itely eonsiderably Extremely 

f-*- . -^ stressful Stressful St ressful Stre ssful 

1 ^ ~ \ 4 ^ T 6" 

Those individuals who failed during the graded flights' and left the I, 
course Ijninediately upon returning from' the drop zorie'v7ere given stress ..^ 
questionnaires by the cadre to be filled out before they left or done at 
home and returned by mail. 

, gelectiotl of t4^^^^na^l Groups . The initial assignments of students 
to the experimental group yielded a group of individuals who were at least 
passive volunteers for the experiment, who attended the training sessions, and 
knew what to do and when to do it. A question of vital Importance; ho^^er, 
for^thc interpretation of the results of the experiment was did they actually 
utilize the technique when they came under stress and,, if so, to what extent' 
To insure that for the final data analysis the experiment^ group contained » 
only those, individuals Who actually used the techn'iqu'e, questionnaires were 
distributed after the end of the course "asking the experimental group membets 
to rate the extent to Which they used the deep bre-ath±ng technique during the 
second week of training. The fbllov7ing 4-point scale was used: 

Never 



In addition^, the quest ibriria ire also provided space for free comments about 
the experiment. From a joint examination of both the ex tent -of -usage 
questionnaire^and the free Comments, augnientid by discussion witfi individuals 
""v '^^f^f^P^^^^"«^3i,group, it was apparent that the selection of the response 

A.iittle., on the above question was a polite way to say thai the technique 
really wasn't used at all. • 

■ For those reasons selection of :the responses "Never" and ?-'A little" 

were taken as disqualif iers for/inclusipji in .the experimental group arid drily 
those individuals claiming to have used the tecMique "Some"' (six responderits) 
I and A lot (two respondents) Were included in "the final experimental group. 

^One individual from the Initial experimental group who failed tfie course and 
didn t fill out the post-course usage questioririaire V7as retained iH the final 
experimental group. In a similar manner, the final control groqp was con- 
stituted according to how they responded to a questioririaire which asked them 
What techniques, if any, they may have used to "psych themselves up" or calm 
themselves down prior to performing. as jumpers or jumpmasters. Three of the ' 

.control group ^student sv iricluding one who wrote as though his persorial tech- 
nique would be hlrd to believe, reported that tfiey used slow breathing to- 
help them_during the stressful parts of the course and they were dropped from 
the control group as a consequence. 



16 



29. 



'riio final iriatcHirig of the reduced list of experiinerital subjects with. that 
ot tlie coiltrdls was accomplished by starting with this PFC at the bottom of the 
iist nitd, p/oceeding upward, retaining all the original gairs matched by raiik 
wiiicMi hud stirvived all deletions and by creating new pairs where an' experimental 
stLRieiit liad lost his old P^ir by his having either failed the course prior Co 
the aircraft performance phase or been disqualified for having used slow breath- 
ing on his own. New pairs, were made by matching unpaired experiraentais with un- 
paired controls higher up the list, therefore^ with, a man of (^qual or, quite often 
slightly higher rank. Individuals who failed diaririg the aircraft ph^se for 
wHicli the stress-mahagemerit technique was intended were retained in the experi- 
niont and their data were analyzed albh-g with the rest. 

;After^ deletion of individuals from the experiment due to classtbdm failures, 
jump injuries, and quest tpnnaire responses, the final list contained nine pairs 
of .individupis with two eligible control group individuals unpaired and unused. 

RESULtS 

The data from the three criterion variables for the cbiiiparisdris between ttjtg^ 
experimental and the control groups are summarized in Table 1. 

V 

Heart Rate Differences 

From the top section of Table 1^ it can be jj^eh.that heart rates, expressed 
as percent change from baselihCj were^-,at the time of measuremerit ^ lower on_ 
averagiE, for *the experimental students than for their matched controls for Svery 
tralthing jump in the course. 

Uncertainty about the actual level of measurement represented by scores 
on this and the remaining criterion variables; led to the choice of nonpararaetric 
statistic,, the Wilcoxon matched-pairs signed-ranks test for the analysis of ai3? 
the data i^ Table 1 and all analyses were done using the SPSS computer program' 
for that technique (Nie and Hull, 1977). Wilcoxon tests on the heart rate data, 
from each jump (established that the experimental group had heart rate^ signifi- 
cantly lower (z = -1.78 arid -1.96, p = . 04 arid .03^ 1-tailed test^ respectively) 
than their matched controls for both of the two riight jumps but the differerices 
between the groups on the day jumps were not significant. 

_ The differences in the number of individuals in the groups^ over the jomps : 
reflects^ for the Day Orientation Jump, the inability to find a pulse on one 
of the experimental students while^ for the Day Graded Jump, the differences 
result from the fact that two of the experimental students failed the course 
on thie Night Graded Jump iri what was^ for them^ their first_and only performance 
_J_^^P^^^^?^' Thus, they were riever tested as Door Buridle Jumpinasters duririg 
the day flight. 
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Table ± 



MEANS AND STANDARD DEVIATIONS OF^HEAKT RATE CHANGE^ PERCEIVED STRESS^ AND^PdlNT S_LQ_ST_ _ 
IN EXPERIMENTAt AND CONTROt GROOPS AND NIMER (N) IN EACH GROUP OVER FOUr TRAINING JUMPS 



CONDITION 
Experimental 
Dbritrbl 



ilxperiinental 
Control 



xperimental 



pntroi 



DAY ORIENTATION JUMP 



NIGHT ORIENTATION JUMP 



•DAY .GRADED JUMP 
. (poor Bundle 
Jurapmaster)' 



Mean SD 



N 



tffiAR^4^E- CHANGE (Percentf change from baseline) 
Mean SD N Meaa - -SD N 



14^6 15o7 8 
19„4 17„2 8 



29o4* 18o4 .9 
43.8 17o6 9 



30o9 18o8 7 
36.7 13o9 7 



» 



Mean — SB N — 



M^aq :.SEl N 



Mean: SD ., . N 



Not Graded 



■I 



Not 'Gradeci; 



3o6 '4oO 7- 



6o9 6o3 ^ 



NIGHT GRADED JL|IP 
(Combat Eqaipment 
Jumpmaster) 



Mean 



^SD N- 



30o8** 13o2 9^ 
38«2 14o3 9 





































PERCEIVED 


STRESS 














**Mean 


SD 


N 


>leah 


SD- 


N 




44eari 


SD 


N 


Mean 


SD 


N 


2o4 


1«3 


8 


2o6 


1/4 sN 




3.9' 


±o7 


7 


3o6 


1.8 


8 


2.9 




8 


2.8 




i 8 






loO 


7 


3o9 


lol 


8 




POINTS 


lost' 




X ' 











Mean SD N 



15o6 11.0 9 
llo2 ^ 9.7 9 



^Experimental group significantly lower than control group, p 
^Experimental group significantly lower than control group, p 
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o04, Wllcbxbh matched-pairs slghed-rariks test. 
o03, Wllcoxon matched-pairs slgned-ranks test. 
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Percalvod Stress Dlfferfihces , ^ * j. ' . 

' Though the experirrierital gfrbup as a whole rated itself as being ;uridqr • ' ■•: 
Slightly lesjs s tress than *did. tihe control grdUp during each jump the dif f eijerice^ 
were not significant; f ' ^ 



The number of individuals listed for these comparisons is eight because one 
of the experimental students failed the course on a. night flight; He departed • 
th^ post without filling out the perceived stress- questionnaire and failed to 
return a questionnaire sent to him by mail. \^ 



■ __ ^^P_J™P? listed in the table were graded and fot neither jump 

was there a significant difference between the two groups in performance. For 
the Day Graded Jump, the experimental group, now reduced*- by two individuals 
who failed earlier, averaged considerably ^ fewer points lost than the control 
group. Although nonsignificant ^ (z = -1.26, p= .10^ 1-tailed test) this com- 
parison suffered from the low number of individuals involved and the difference 
obtained is suggestive of a treatment effect. 

On the Night Graded Juiiip, two experimentar g^roUp members did pddrly eribUgh 
to fail and. the higher average for points lost of the group "reflects those 
failures. ; , 

Interrelationships among Stress and Perfbrmarice Variables 

A basic question which must be answered in ihterpretihg the above data and 
establishing the value bf risspiratibri cbritrbl as a stress-management technique 
is: to what extent is Stress,, as measured by heart rate and self repbrt, related 
to performance in the aircraft? To begin to answer this question the data for 
all members of the class, experiraentals , controls and those not included in 
either group, were used to compute correlations among SSee classes of criterion 
variables -^ heart rate, perceived stress, and points lost during p:erf orraance- 
The analyses indicated very little relationship among the three classes of vari- 
ables. 'The only significant ccprrdiatibns were between perceived stress during 
the Day and the Night Orientation Jumps and heart rate during the Night Graded 
Jump made; in the evening of the fbllbwirig day. Pearsbri prbrhict-mbmerit cbrrela- 
tidn coefficients were r = .41, ri = 25, p = .02 arid r = .40, ri = 26, p = .02, 
respectiyely , between the perceived stress variables from the orieritatian jumps 
and heart rate during a later graded jump. 

to look more deeply into the interrelationships among these variables and 
how they might be altered as a function of experimental conditibh^ sepajrate 
correlations were done on the data from each experimental condition. 

"T^he control group data very closely resembled that for the' group as a _ 
whble'with the perceived stress bf the Day Oriehtatibri Jump sighif icaritly related . 
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to heart rate during the Night Graded Jump (r = ;58; n « 10^ p = i04)i and stress 
during the Night Orientation Jump related to heart rate, though not quite signifi- 
caritly (r = .50, n = iO>NP - •;P^). in addition, for the control groups perceived 
stress during the Day Orien-feefibri Jump was related to heart rate during the Day 
Graded Jump the fbllbwihg day (r « .54^ ri = 10^ p = .05). 

. 1 ■ '. 

Th€K relationships anion the experimental group are very 

differmt, however. The relationship involving the perceived stress of the 
arien^tion jumps and the heart rate during the Night Graded Jump was not seen 
■ in'^ the data from the experdmentals alone. Howej^r , for those individuals, there 
.were significant ,: though surprising," Teiationships among all the criterion vari- 
...aHtes for the Night Graded Jump, a jump during which the heart rate of the- 
.;^xperi,inent_a-^3 was significantly lower than that of the controls. Perceived stress 
'•dtiririg th^t \3l4Ttp, .w^ inversely related to the heartrate during the actual jump 

(r^. -.^4,^n 9^" fx^J .03). That heart rate measure in turn was inversely • 
^ related .tQ| ^jnbqr^^^o during the exercisej-(r = ^.65^ n ==10^ p = .02). 

This Wouidv^ndicat^ th&t t'o the extent that these relationships hbld (appirbxi- 
qately 42% Vf the' variance In^^e^^^ when heart rate is high, perceived 

s4:ress and 'points^j^los't^ kre Icf^. '"Conversely, when heart rate is low, perceived 
stres^" and 'points ±ost are high., • . * * ' ■ ^ ■ ' 
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These ^irelationships^are sVipWn- in Fi^iiro i where, for each individual in the 
perimental. groups the joinC scores p^' both points lost with heart rate knd 
rceivecj stress with- heart rate _a:;"e ^lottfed. Scores of .the same;, individual 
are-'coririected^by' a line ihNthSt charts^ _7qr the scbrei of the individuals who 
both fcad^^ beairt tate/ increase of 29% of Baseline^ the dhe whb'lost only six 
pointj' sCdred the' expetierice as a .thifee in perceived stress . * - ■ 

This graph ''illustrates the relj^tionshxp discussed above that, aj^ heart rate 
increase^, joints lost and p'ferceived stress", generally decreased In addition, 
it shows that individuals wlrb had the highest, increases in heart rate also lost 
the fewest points and rated t:he experience a^ lese stressful while at ^^least :one 
of the individuals who had the Ibv/est _ heart rates (the other failed to complete 
the percjeived stress ^.questibririaire) ^alsb lost th,e most points and rated the 
experiieri<^ as ihbst^ stressful. _ , ' . 

Aithouh^ the correlation is "-not* significant , another inverse relatiqhship • 
for the expeVimentai group which woujd' support "the preceding one is the' finding 
that heartrate during the Day Graded Jump is also negatively related to points 
lost during Door Bundle Jumpmaste^fo^utine (r ~ -.44, n = 8, p = .13). 



.. ■ DISCUSSION . ■ 

The-^ clearest .outcoine of this research.. is that ^ri ^j/aluatiori experiment of 
this type conducted ip an bperational^environmerrt is a kiff icult ' under t:^Icihg, 
Respiration^ control was preioraabiy effective in reduclrig^Tie heart rates of the 
experimental students xelatiy^ tb\tbe controls on* two trairiijig jumps, bp th con- 
ducted at night, wljen, .''Sue to limited visibility, parachute jumps are somewhat 
more dangerous and ther'qjjfbre. more ^fessful. The technique was not^ apparently , 
a great aid to performance in this setting. Only :three studerits performed so 
badly d;uririg the graded jumps that they failed the course as a result - two' 
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Flgq^e 1. J^^l^tionships between ^^e^rtjrate change and each 0 peihts lost 

arid perceived stress; plotted for all individuals in the experimental groapi Light lines 
interconnect scores on points lost and perceived stress variables for^each tndividaal. 
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of them were members- of the ^f inal experimental group arid brie had been included 
in the i;hitial experimental group, but was dropped from the final group due to 
hSvirig reported that he used the t'^chnique only "'a little." 

Cdnsideririg the data from, this experiment, overall, it is ndtewdrthy tha t ^ 
for every Gomparisdri between the experimental group and their matc>fed contrdls' 
save one - points lost duririg the Night Gradjsd Jump - the experimental group, - 
on average, did better than the cdritrdls. While there i€ no statistic appro-"' 
priate for ^assessing the statistical significance of this outcome, these results 
dp seem to indicate a possibility, that respiration control did Have some gener- 
ally helpful effect. . 



The most intrigU&g aspect of the data Is the inverse relationship, among 
the experimental students, betweeri heart rate and-both perceived stress and 
performartce. There is nd dbvidus dr certain explanation for this outcome bat 
it^ is possible that the data represent the leadirig edge of the much referenced^ 
but: sparsely documented, inverted-U shaped functidri hypothesized to relate perfor- 
manpe and arousal (e.g., Hebb, 1955). This hypothesis hdlds that there is a state 
of optimal arousal during which performance is also optimal. Fdr states of arousal 
lower than this optimum, the indlvidaai is not sufficiently activated td produce 
his best perfdrmarice. For states of arousal exceeding the optimum he is dver- 
stimulated td the pdirit that his perf^rm^ce is dlstrupted as a result i 




The data from the exper imental\eroup may be interpretable with reference 
to that hypothesis. ,As shown, in figlire 1, Individuals who lost the most points 
on th| Night Graded Jump had heart rates which represented the smallest increases 
relative to baselin^. in the grdup while the individuals. wKo lost the fewest 
points, including one who lost. rid pdirits, had the greatest increases over base- 
line. Thus, taking these data, performarice gdes from poor to optimal as arousal 
(heart rate change) increases to an optimum. The abserice of any data points 
on the Hypothesized down-side of the carve (which would be the up-side for 
these data where_ performance is points lost rather than pdirits scored) where 
Increased ardusal predicts deter lorating performance, could possibly be explained 
by the nature df the sample of individuals for this study - men whd cdme fdr the 
most part from the elite irifaritry units of the Army and Marines. Few of these 
men wou^ld be likely to be so overwhelmed by_a training experience of this naturk 
that It > should bring^thera to such a state df supra-optimal arousal that they ^ 
fall completely apart as a result. 

... Following this line of 'reasoning, perceived stress might also go down as 
heart, rate increases to optimum, because those individuals whd were at optiinal 
arousal arid cdrisequently were performing well perceived themselves td be under 
•little stress at the time whereas those doing poorly viewed the experierice in ' 
the opposite manner. The data from individuals bears out that 'interpretatiori 
since with a single exceptidri as heart rate increases perceived stress decldries. 

All this,, of course, is just conjecture and further researc^h employing 
better, more immediate measures of stress wduld be riecessary to clarify tfie 
riature of the relationship. / 
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Problems with the Research 

Placebp Effec t , It is possible that the differences in heart rate 
between the experimeilTal' and j^he cbntrdl groups during the two night jumps is 
the' result of a placebo ef f e^ct rather than a consequence of respiration con- 
trol. This effect would derive from the influence of a professional psycholo- 
gist who delivers to the men of the experimental group a technique tttat might 
be regarded as a sort of scientific talisman to ward off the disruptive effects 
of nervousness. Men who considered themselves shielded in such manner might 
be calmer andshow a lower rate of heart beat than controls for that reason 
aibhe, regardless of their rate of ^ breathing. 



This possibility was entertained by the experimenter prior. to the study 
and the inclusion of a placebo effects group was considered. The decisibri wa^s 
made, however, not to include such a group because of the questionable ethics 
involved. The students going through this course practice steadily on their 
own time each night and over the Tj/eekend to prepare themselves to meet their 
test in the aircraft during the second week. To take them away from that 
practice or their necessary relaxation to teach thein some exercise o^ delib- 
erate nonsense was considered to be unfair to them and harmful to the credibility 
of the experimenter in future work of this nature. , . . ' 



To reduce the possibility of a placebci ' effect , it was repeatedly empha- 
sized to the experimental group members that it was not at all' certain that the 
technique would be effective, especially for improving their performance. To 
judge from the relatively large number of individuals who reported using the 
technique only "A little" or "Some," it was apparently not widely viewed as 
the sort of powerful amulet that would have created a placebo effect in the 
users. ^ . . • 

Probleins with r Dependent M ea sures . . The raeariirig of these results for 
the inter pre tat idh of respiration cbntrdl as a stress management technique 
hinges upon the validity and reliability of the dependent variables as Accurate, 
measures of stress and performance in t^iis setting. The most obvious short- 
coming of the heart rate measurement is that it was taken prior (although just • 
imm(|diately prior) to the point at which the individuals actually stood up 
from their_ seats ^ hooked up their static lines, arid moved back to the operi 
dbbr for the moment of truth. _ThaJ:_ is_ the pbirit at which many 'individuals f irst 
begin tb get ribticeably excited. Whether a measure taken before that watershed 
experience is a valid indic^tbr of a cbriditibri which develbps later is still 
an open question. To the extent that it is not, any relationship between 
heart rate and performajrce would be obscured. 



The perceived stress measure- suffers from being a retrospective judgment 
of amount of stress experienced in the past and 'as such it is subject to 
distortion bbth by memory and by intent. It can also be influenced by knowl- 
edge of results i since, individuals may report an amount bf stress that reflects 
the number of pbirits they lost. 
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. ? , ■ ■ : 

The greatest difficulty of the perfbrjriarice measure^ for the purposes of , 
this experimerit dri the effects of stress^ is that it is influence^- by other, 
tore poworful variablres such as prior life experiences oF. a similar nature and 
ainonnt of afterp,cl,as^ practice dbiie bri the ground before pGrfbrmirig in the 
aircraft. Jn-'additioyi, there, are Igss tangible but rib less iiiipbrtarit factors'^ 
such as determinationvto succeed and excel at the task. One bf tlie experimental 
Individuals wlio fa^eci the course on the Night Graded Jump ^reported later to 
the cadre that when it\ came time for him to perform the safety check bf the 
surrburidirig air space_tihat calls for the jumpmaster to hqok his heels over th> 
edge of the jump platform outside; the aircraft and to lean far'out with only - 
the fingers that hold him in place still inside the aircraft, he asked himseif 




. _ _ _ _ . _ . . . _ . _ _ . _ _ 

that. student had a heart rate reading that. was brie bf the lowest changes ft.biii 
baseline in the class. ^ 

Frbblems with the Experimental Technique . The methad of .respir^ttibfi cbritrbl 
chbseri; fbr this study was_ probably too complex for maximal effectiveness iri 
this sett irig.' Althbugh the students were asked trb practice it to "tfe point that 
T^y^^*^^"^ timing bf their breathirig could be maintained without conscious 
it is ciertain that mbst bf them did not. Consequently j it was prob- ' 
ably not being used very often, if at all, when- the men w^re ac.tualiy going 
through t;heir routines. ' • : 



^nenfeioned before, the method was chosen to provide a direct lirik with 
labbratbr\ experimentation (Laird and Fenz^ i97i), with applied research (Feriz,- 
1975) arid yith a philosophical tradition (Herrigel, 1953) and thus to be T 
perceived by the students as worthy of an h^onest try. In retrospect, it seems 

miethbd fbr use urider .these circumstances would' have been one 
reported by Westcott and Hut terilbcher (1961) irivolvirig deep^slow breathing 

^ ^^^"^^^ T^^^ ^y^l^^ per rairiute. This regime produced reductions : 

in heart rate of up to 30 beats per'niinute arid wbuld be much easier tb maintaih' 
whiXe thinking of other things. 

' - . * 

Respiration Cbritr o^l fbr*Stress-Hanagem<^nt 

The only judgment which cari be gi'^eri. at this time on th"e> effects- of respita-^ 

/^°"^F°^ technique is that it appa^tiitly worked at 

times in this experiment to control heart rate arid that , althbugh it_wasri*t 
est'ablished by the evidence here, it is still possible that-'it was bf raargiijal 
value in performance. It was, perhaps', the nature of the iftari who participated 
in this experiment that worked to obscure whatever power th'^ te'chnique may 
possess tb enhance performance. The Jumpmaster Course was chosen for this .: f1 
riesearch because of the relatively exact performance raeasuris 'which it provides ' 
and because the studerits whb go through 'the course are, in the main, dedicated 
^".^^^^^^"^l^^^o tie deperided upbri tb giye the technicfue a good te^t. 

However, they are*- also, bri average, relatively experierice<4 with _a^ competent ' 
at training of a demariding nature^ similar tb the activitiesHri this cburse. 
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A teciinlijiio which might have beeti of cbrisiderablje benefit td_ iridivuals lesia 
adept at performance under such cbiiidi tibiis • wbuli^ have a smaller effect, for 
these men andi thus, for that etfec;t to show thrbugh all the uricbritrblled 
variability in the scores; wojiid ^ require sample size much larger than the btie 
possible here. This reduced ef fect 'was anticipated and, to Accommodate it, 
this research was planned to use three adSitional classes of Jarapraaster : 
students- A shortage of cadre for the Baiaiq Airborne Course at Fort BenniSg 
and the need to divert cadre to it necessitated a prolonged and indefinite 
twrrainatibh of the Jucaplnas ter_ Course immediately after the class used for this 
research was graduated, Ari alternate pbpula tiori bf jumpe rs^ the novice 

- parachutists from the Basic Airborne , class at Fbrt Beririing, was considered as 

a replacement but rejected because of the lack of suitable performance measares 
wtth which to test the main hypothesis of the research, * 

In sum, considering all the fdctors involved, re^piratibri. cbritrbl appeared 
to be a limited succefis ,at controlling one aspect bf stress unBer the conditions 
of this experiment ani^ as such',, required furtiher study to clstablish its usefal- 
riess to the military. | 

l>d^en£^L'^ -St ress-Management Research for the U.S. Army 

Ail^the techniques investigated in Phase I hpve been described by their 
« p,ro pollen ts in geneiNal terms as methods of stress^managemerit . Given this brbad 
range of what are, in effect^ self-applied methods fbr the cbritrbl bf irivblun- 
tary stress, it would seem that it might be a matter bf sbme interest to th^ 
U.S. Army to investigate the pbteritial bf these programs as aids to human per-% 
fdrmarice in stressful situatibns. If a number of them we're to falfiii tlieir 
promise in applied settings, it might be possible , in the long term, to offer 
the professional soldier ^a wide choice of seif-help aid^. 

As borne out by Attempts in this pilot experiment. to validate one bf the 
simplest of the techniques available „ to select^ install^ arid evaluate such . , 
training programs would be a very difficult uridertakirig arid the wbirk bf many 
years. All those methods curreritly under study or beirig applied in clinical 
practice should be_ reviewed b^bth with reference to the evidence in the carr:ent 
. literature as tb their effects arid , also with. regard to their applicability 
' within the military setting. Then, all o^the most promising techniques mus^ 

be adapted to the military situation and be tested under operational conditions 
^: or valid laboratory analogs. : 

I 

To find stressful training ; and/pr bperatibrial cbriditibris bf the right 
dimensions to test each of the individual methods urider review wbuld be diffi- 
cult. There, are ,f bteritially a riumber bf such situatibris thrbugho^ut the U.S. 

military tha^ might qualify deperidirig upbri the particular stVess-management 

techriiquiB tb be evaluated. Among them are the U.S. Army Airborne, Ranger, -and 
HALO (High Altitude, Low Opening - military skydiving) Schools and the U.Sl Navy 
Submarine, Underwater Deraoiition Team, and Firefighting Schools. Other sources 

- of both men and women performing in stressful situations are the many skydiving 
' teaSi and clubs that ' currently aboiJnd throughout the Army, v In addition, ariy ' 

units engaged in training in coniiinuous operations^ such as /that to be cbriducted 
at "the future Nation_al Training Center _wpuid be carididates f br ^ test bf' the 
potential restorati^J^e powers of som^ bf .the techriiques meritibried earlier. 



Tlio actual cietallB of any avaloatlbn research done upon any of tiie candi- 
date methods wouid var^^ greatiy depending upon the particaiar method ander 
consideration, the population to wliicli it is applied, an^ the setting in which 
it i^^ evaluated. Tlie difficulties of this researcli: would be great. From among 
tlie many t^clihiques currently being investigated or promoted, sound techniques 
must be Ibcated'^adapted^ and implemehted within brganizatibris that exist for 
otherj more immediately pressing purposes. It would be very dif f icult tb« get 
busy or scared men to devote the atteritiori arid effort 'required, so that tlie 
***^^irograms receive good and fair tests. ExpcJriiiierital cbritrbl , would be hard to 

maintain in the fast-moving confusion of actual training events. The techniques 
may not work, or if they do work; the dependent measures may not show It. In ' 
short, the risks of this line of inquiry are high. The payoffs, however, should 
they come, would be commensurate. 
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APPENDIX 



HEART_RATE__DATA (BEATS PER 15 SEC.) FOR EkPERIlffiNTAJ. AND CONTROL GRODP SOBJECTS AT REST 
AND IMMEDIATELY PRIOR TO FOUR TRAINING JUMPS. • 'V 

teet^lr Rest 2 Rest Ave* Day Orient Night Orient Day Graded Night Graded 
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